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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate animation 
blur of a liquid crystal display device. 
SOLUTION: The device is provided with a TFT type 
liquid crystal panel 10, a back light 20, a scan driver 
13 which receives signals from a timing generating 
section 12 and forms scanning signals for the panel 
10, a data driver 14 which supplies horizontal 
direction image data based on a clock and a back 
driver 18 which controls the back light 20 of the 
panel 10. The back light 20 is composed of plural 
fluorescent tubes L1, L2,...Ln which are successively 
turned on in accordance with the scanning timing of 
the panel 10. Back light beams are passed through 
the plural regions of the panel 10 with a prescribed 
timing to eliminate blur caused by a moving image. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In order to display an image on the liquid crystal panel which consists of 
a pixel eel arranged in the shape of a matrix corresponding to the intersection of 
two or more gate lines, two or more data lines, and said gate line and said data 
line, and said liquid crystal panel The liquid crystal display characterized by having 
the driving means which supplies the picture signal for displaying an image on said 
data line, and a lighting means to make blink said some of liquid crystal panels 
corresponding to the period which said driving means drives, and to illuminate 
while choosing said gate line. 

[Claim 2] Said liquid crystal panel is a liquid crystal display according to claim 1 
characterized by driving by line sequential by said driving means, and said lighting 
means blinking according to said line sequential drive timing. 
[Claim 3] The liquid crystal display according to claim 2 characterized by the 
lighting timing to which said lighting means illuminates the part which said liquid 
crystal panel drove being late predetermined time after said some of liquid crystal 
panels drive by said driving means. 

[Claim 4] The delay of said lighting timing is a liquid crystal display according to 
claim 3 by which it is satisfying-degree type characterized. 

deltat=(1 -duty) xF -- however -- deltat: -- duty F of flashing of the timing delay 
duty:lighting means of lighting : Time amount [claim 5] required since a driving 
means drives the picture signal of the 1 field The liquid crystal display according 
to claim 4 characterized by the liquid crystal speed of response of said liquid 
crystal panel satisfying a degree type. 

tau<(1 -duty-A) xF -- however -- tau: -- response-time A: of liquid crystal -- 
ratio [claim 6] of the lighting range of a lighting means to the lengthwise direction 
of a liquid crystal panel The liquid crystal display according to claim 1 
characterized by said lighting means consisting of two or more line light sources. 
[Claim 7] It is the liquid crystal display according to claim 1 characterized by 
having the liquid crystal shutter which is arranged between the line light source 
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always turned on while^Pd lighting means operates, thWffne light source, and a 
liquid crystal panel, and carries out flashing control of the flux of light of the line 
light source. 

[Claim 8] The liquid crystal display according to claim 1 with which said lighting 
means is characterized by having the reflecting plate which reflects said light 
source in an one direction, and is completed, a condensing means to complete the 
flux of light from this reflecting plate as a line, and the deflection means irradiated 
so that the tooth back of a liquid crystal panel may be scanned by the flux of light 
converged with this condensing means. 

[Claim 9] The liquid crystal display according to claim 1 characterized by 
constituting said liquid crystal panel with the liquid crystal panel of an active- 
matrix mold. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001 ] 

[Field of the Invention] This invention modulates the light from the light source by 
the light bubble, is concerned with the liquid crystal display which can form and 
project an image, and when displaying especially a dynamic image, it relates to the 
liquid crystal display which used the suitable source of the illumination light. 
[0002] 

[Description of the Prior Art] While the liquid crystal display which displays the 
light source of a lamp etc. and an image by making into a light bubble liquid crystal 
used as a space light modulation element can constitute a display for a flat, it can 
lessen as compared with the case where a cathode- ray tube is used also in 
respect of power consumption, and the diffusion rate is very high in recent years. 
However, in the case of a liquid crystal display, the problem that the speed of 
response to a picture signal is low as a result arises from the structure by which 
the transmittance of light is controlled using the physical behavior of liquid crystal 
while it will become difficult to make the brightness of a display image high, if the 
tooth back of a liquid crystal panel is usually equipped with the light source for 
lighting and this back light is not used. 

[0003] Many liquid crystal panels of the TFT mold with which the liquid crystal 
panel which constitutes a light bubble controls the transmission of each pixel by 
the transistor to the liquid crystal panel of a simple matrix type in recent years are 
used, and when it is this active type of liquid crystal panel, it is possible to carry 
out 1 FIRUDO period maintenance of the image data inputted using IC circuit for a 
data drive for the display. Therefore, while the exposure light of a back light can 
be used effectively and high contrast and the indicating equipment of high 
brightness can be built, there is a problem that animation dotage arises in a part 
with a motion. 

[0004] Since it corresponds to animation dotage which was described above, as an 
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approach of improving speed of response of liquid c^^tal, the approach of 
making the eel gap of liquid crystal thin, the approach of using a viscous low 
ingredient, the approach of using it at an elevated temperature, etc. can be 
considered. Moreover, it is supposed that it is possible to consider as the mode 
which carries out a speed of response early, to be able to consider VA mode, OCB 
mode, etc., to adopt these techniques, and to make the 1 field into the speed of 
response for 17 or less ms. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in an active- matrix method 
drive, it is difficult to cancel animation dotage irrespective of a speed of response 
on the so-called hold type of display. Hereafter, this point is explained with 
reference to drawing 13 . As shown in (a) of drawing 13 , the 4x8- pixel white 
migration indicator Q is displayed on some comparatively dark display screens S, 
and the case where this migration indicator is moving to the passage of time and 
coincidence horizontally is considered. 

[0006] In this case, in (c) which a migration indicator moves rightward [ 4 pixel ] 
and shows the next frame screen S2 further in drawing (b) showing the next 
display frame screen S1, it shall shift rightward [ 4 more pixel ]. When the period of 
one frame is set to 1/60sec, in Screen S1, an one-frame period indication of the 
field q1 used as the mesh will be given, and it will change from white to black on 
the next frame screen, but with a viewer's vision, since this part remains as an 
after-image, it is not recognized to be black. Similarly, on the next frame screen 
S2, although the field q2 of a mesh is mostly recognized to be black, the part q2 of 
a mesh is not recognized to be black. 

[0007] So that it may be said that the luminous stimulus in a short time for less 
than several 10ms usually integrates with the storage effect of such vision nearly 
completely according to the experiment and the drive approach of a liquid crystal 
panel may see Especially when adopting the active drive approach of the liquid 
crystal panel which rewrites image data by making one frame (1 field) into a unit, 
the problem of producing the animation dotage to which the profile of the indicator 
Q which is moving fades along the migration direction order produces the stimulus 
within such time amount. 
[0008] 

[Means for Solving the Problem] In order that this invention may cancel a trouble 
which was described above, in invention of claim 1 In order to display an image on 
the liquid crystal panel which consists of a pixel eel arranged in the shape of a 
matrix corresponding to the intersection of two or more gate lines, two or more 
data lines, and said gate line and said data line, and said liquid crystal panel In a 
liquid crystal display equipped with the driving means which supplies the picture 
signal for displaying an image on said data line while choosing said gate line It is 
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l^fcans to make blink said some^fti 



made to have a lighting^reans to make blink said some^rliquid crystal panels 
corresponding to the period which said driving means drives, and to illuminate. 
[0009] The driving means of a liquid crystal panel is driven so that data may be 
inputted by line sequential, and he is trying for said lighting means to blink 
according to said line sequential drive timing. In this case, after said some of liquid 
crystal panels drive by said driving means, it is made overdue [ the lighting timing 
to which said lighting means illuminates the part which said liquid crystal panel 
drove ] predetermined time. 

[0010] It is made for the delay of said lighting timing to satisfy a degree type, and 
the fall of brightness is made to decrease as much as possible. 
deltat=(1 -duty) xF -- however -- deltat: -- duty F of flashing of the timing delay 
duty:lighting means of lighting : Time amount [0011] required since a driving means 
drives the picture signal of the 1 field When the speed of response of a liquid 
crystal panel is taken into consideration, it is made to satisfy a degree type with 
the number of partitions of liquid crystal. 

tau<(1 -duty- A) xF -- however -- tau: response-time A: of liquid crystal -- 
ratio [0012] of the lighting range of a lighting means to the lengthwise direction of 
a liquid crystal panel As for said lighting means, it is desirable to use the polarizing 
plate of a reflective mold as a polarizing plate which is arranged during actuation 
between the always turned -on line light source, this line light source, and a liquid 
crystal panel, makes the flux of light of the line light source the liquid crystal 
shutter which carries out flashing control, and constitutes a shutter. Moreover, 
what has the reflecting plate which reflects the light source in an one direction 
and is completed as said lighting means, a condensing means to complete the flux 
of light from this reflecting plate as a line, and the deflection means which deflects 
the direction of the flux of light converged with this condensing means, and 
irradiates a liquid crystal panel can also be used. 
[0013] 

[Embodiment of the Invention] Drawing 1 uses as a block diagram the outline of an 
indicating equipment which shows the gestalt of operation of this invention. He is 
trying to control the light transmittance for every pixel by applying an electrical 
potential difference to the both-ends child of TN eel, in order that 10 may show 
the liquid crystal panel of a TFT mold and may perform image display in this 
drawing. The control electrode is constituted by TFT (thin film transistor) to which 
micro processing is performed, and the back light 20 which makes a fluorescent 
lamp the light source is usually formed in the tooth back. 
[0014] The liquid crystal panel 10 of such a TFT mold is driven so that 1 field 
period maintenance of the image data which is the intersection of a scanning 
electrode and a data electrode currently arranged in the shape of a matrix, and 
was impressed to the thin film transistor may be carried out. Therefore, brightness 
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also becomes high, whiWseing able to use the light sodWe of a back light 
effectively and making contrast high. 

[0015] For example, the Horizontal Synchronizing signal with which if it is the 
synchronizing signal generation section which extracts the image information 
currently supplied from the image source to the personal computer and the 
synchronizing signal with which 11 is not illustrated and is few was extracted, and 
a Vertical Synchronizing signal are supplied to the following timing generation 
section 12. The scanning driver in which 13 forms the scanning signal of a liquid 
crystal panel 10 in response to the signal of the timing generation section 12, and 
14 are the data drivers for supplying horizontal image data based on the clock 
similarly supplied from the timing generation section 12. 15 generates the picture 
signal which should read various graphic data and character data from memory, 
and should display them, and supplies it to the following signal -processing section 
16 to predetermined timing while it changes the signal into digital data, when the 
video signal is supplied with the analog signal. 

[0016] The signal -processing section 16 is the signal -processing section which 
performs signal processing concerning the display of an intensity level, a hue or 
contrast, etc., etc. corresponding to the display property of a liquid crystal panel 
10. And the image data amended by fitness in this signal -processing section 16 is 
supplied to the previous data driver 14, for every line, data are written in a liquid 
crystal panel and 1 field period maintenance is usually carried out. 
[0017] 17 is a control section (CPU) which is performing overall control of the 
image display device of this invention, and is made as [ make / expansion of a 
display image, contraction, and various kinds of other display modes / to choose 
by this control section 17 ]. moreover, the back light driver to which 18 controls 
the back light of a liquid crystal panel -- it is -- a back light 20 -- two or more 
fluorescent lamps L1 and L2 and ... when constituted by Ln, it is controlling to 
carry out sequential luminescence of this fluorescent lamp, to divide into two or 
more fields, and to be able to irradiate the screen to predetermined timing so that 
it may state later. 

[0018] In addition, although 19 shows the mode change section which changes the 
drive mode of two or more back lights if needed, it is not necessarily needed. 
Moreover, motion detecting-element 15A which performs motion detection of the 
supplied video signal in the above-mentioned video-signal generation section 15 
can be prepared, the data of this motion detection can be supplied to a control 
section 17, and the lighting mode of a back light can be made to change. 
Furthermore, you may make it rewrite the data for signal processing from the 
outside by the ability preparing RAM16A. 

[0019] Drawing 2 (a) shows the mimetic diagram seen from the side face of the 
back light (tooth-back light source) 20 constituted with five fluorescence tubing 
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L1, L2, L3, L4. and L5.*Bh fluorescence tubing L1, L2^ra, L4, and L5 is arranged 
along level Rhine at the tooth back of the display 10 which consists of liquid 
crystal panels, and it is arranged so that an almost uniform light may be irradiated 
from a tooth back at the field B1 and B-2 which divided the display 10 into five 
perpendicularly with five fluorescence tubing and the reflecting plate formed if 
needed, B3, B4, and B5. The number of partitions of the screen can be set to 
arbitration in the about two to ten range. 

[0020] Drawing 2 (b) shows other gestalten of a back light, and, similarly uses the 
plate-like reflecting plates ml, m2, m3, m4, and m5 in the direction of slant to five 
fluorescence tubing L1, L2, L3, L4, and L5, and he is trying to reflect up the light 
emitted from each fluorescence tubing L1, L2, L3, L4, and L5. In this case, as 
compared with drawing 2 (a), thickness of a back light 20 can be made thin. In 
addition, an optical diffusion plate is arranged and it is made for the illuminance of 
the screen to usually become uniform on the inferior surface of tongue of a 
display 10, as shown in drawing. 

[0021] Drawing 3 shows the condition that the screen S of the liquid crystal panel 
10 irradiated with the back light 20 which was described above is divided into 
block B1, B-2, B3, B4, and B5, and can reduce the animation dotage made into 
one technical problem of this invention if Screen S is divided perpendicularly and it 
irradiates in time sharing to predetermined timing in this way. 
[0022] An example of the back light driver which drives each fluorescence tubing 
L1, L2, L3, L4, and L5 is shown in drawing 4 . The frame alignment signal Sb 
currently supplied from the timing generation section 12 shown previously is 
supplied to five delay circuits 13a and 13a and ... which are set up so that the 
amounts of delay may differ, respectively, and is supplied to the back light power 
supply sections 13b and 13b and respectively. Each back light power-source 
13b is started by the signal by which predetermined time delay was carried out, 
respectively, and supplies the **** supply voltage which makes a predetermined 
period (pulse duty) fluorescent lamp turn on to each fluorescence tubing L1, L2, 
L3, L4, and L5. 

[0023] Usually, although it drives so that each fluorescence tubing L1, L2, L3, L4, 
and L5 may go caudad, and may carry out sequential lighting from a top and then 
disappearance may be repeated, it is desirable to move so that it may state later, 
to control the amount of delay of each field delay circuit, or to control the output 
of each back light power source based on detection, and to enable it to set up 
various lighting mode. When canceling animation dotage, the lighting time amount 
(duty) of each fluorescence tubing becomes short as compared with fluorescence 
tubing of the conventional regular exposure mold. However, the same brightness is 
realizable with the same power by choosing supply voltage so that it may state 
later and luminescence brightness may become high. 
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imf^of the liquid crystal panel in^ll case of irradiating 



[0024] The write-in tir 
hereafter in the field which trichotomized the screen of liquid crystal using three 
fluorescence tubing, and the lighting timing of fluorescence tubing are shown in 
drawing 5 . If level Rhine of liquid crystal is made into m, "1 - m/3" and 2nd field 
B-2 will be divided into "+(m/3)1 -2m / 3", and the 3rd field B3 will be divided into 
horizontal (scan) Rhine of a "+(2m/3) 1 -m" book for the 1st field B1. Image data 
is incorporated one by one in from level Rhine 1 to level Rhine m by frame period 
F (for example, 1/30ms-1 / 120ms). Corresponding to this incorporated image 
data, a liquid crystal molecule answers physically, and the response time tau of 
each Rhine until it presents the light transmission property corresponding to image 
data (henceforth [ it starts and ] a speed of response) is shown on last level Rhine 
m of each block / 2 (m/3), and last Rhine m of the field. [ 3 and 2 ] Although this 
standup speed of response tau is set as short time amount on the drawing, in the 
case of the present TFT mold liquid crystal panel, several ms - about tenms can 
be considered in practice. 

[0025] In the 1st field B1 "1 - m/3", when the time of incorporation of data being 
completed to last level Rhine m/3 of the 1st field goes through f1 to deltat [ at 
least ] longer than the standup response time tau of this liquid crystal, the driving 
signal SL 1 which makes the 1st fluorescence tubing L1 turn on is generated. 
Next, the fluorescence tubing L2 which is the back light light source of a display 
used as 2nd field B-2 is started by the signal SL 2 which deltat Was overdue from 
f2 similarly the time of incorporation of data being completed to last level Rhine 2 
(m/3) of the 2nd field, and the exposure of 2nd field B-2 is performed. As for the 
3rd field B3, the fluorescence tubing L3 is similarly started by the signal SL 3 after 
f3 and deltat the time of data being incorporated in last level Rhine m of the 3rd 
field. 

[0026] When the response time tau, i.e., the standup response time of liquid 
crystal, until a liquid crystal molecule starts and light transmittance serves as a 
predetermined value thinks that it is equal to the response time of falling of a 
liquid crystal molecule in case the above-mentioned data are rewritten after data 
are incorporated, as for deltat, it is desirable that it is deltat**(1 -duty) xF. 
However, Fifield time amount, duty: As for the speed of response tau of liquid 
crystal, it is conversely desirable irradiation time /F, and that it is tau<(1 -duty- 
1/n) xF. Here, 1 -/n=A shows the ratio of the lighting range in a certain time of day 
to the perpendicular direction size of a usual picture area. 
[0027] For example, duty:50%, it is desirable for the speed of response of the 
above-mentioned formula to liquid crystal to be 5 or less mSs in the block number 
of partitions n= 5 and 1 field time amount 17mS, and without taking into 
consideration the speed of response of liquid crystal in this condition, it can design 
so that animation dotage may be canceled. 
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[0028] It can respond flpihortening back light luminescence duty, when the speed 
of response of liquid crystal is slow, or increasing the number of partitions of the 
screen. The speed of response of liquid crystal may start, and it may be rare for 
falling to be equivalent, and a speed of response may not actually fulfill previous 
conditions. For example, in the case of normally white TN mode, the rate of rise of 
permeability is slow, and it is early. [ of falling ] In this case, dotage of a standup is 
improved by lengthening deltat suitably as compared with a previous value. 
[0029] Until just before answering still more detailed image data with the new 
transmission of the liquid crystal of the Rhine concerned, the light can be switched 
on, and falling of the signal SL which shows the driving signal of each fluorescence 
tubing becomes the field which overlapped the luminescence period of 
fluorescence tubing of the block with which the period which drew the slash of 
Signal SL adjoins, just before the data of the block concerned are rewritten in the 
first Rhine. Therefore, in the above-mentioned example, duty {TB1, TB2, TB3} 
which turns on fluorescence tubing can be made longer than one third of one- 
frame periods, and can give sufficient brightness to a liquid crystal panel. However, 
what is necessary is just to adjust these fine tuning according to the response 
characteristic of liquid crystal, although deltat is shortened as compared with a 
previous value when falling is late. 

[0030] Although it is ideally desirable that only the field which is dividing the 
display screen irradiates as for the light by which outgoing radiation was carried 
out from the back light, other blocks of the screen divided in fact irradiate. For 
example, when it is parallel and five fluorescent lamps have been arranged as a 
back light like drawing 2 shown previously, the exposure light of the fluorescence 
tubing L1 and L3 with which the exposure light of the 2nd fluorescence tubing L2 
adjoins a leakage lump and B-2 field besides exposure light with the fluorescence 
tubing L2 of an original back light leaks to B1 field. Seen from a side face, as each 
line type of drawing 6 shows, especially, it is near the boundary of a block by the 
structure of a back light, and although it differs in time, the case where 
luminescence of at least three back lights influences produces the brightness of 
the exposure light by such back light. 

[0031] Therefore, when there is an image in which an early motion is shown 
according to the boundary line of each block of the screen, animation dotage of 
the point will be conspicuous, but in order to lessen this effect, most animation 
dotage can be lost by dividing into ten, for example by making [ many ] the number 
of partitions of a display screen further, in addition --if the location and the 
optical diffusion plate of a back light are arranged [ while the screen is divided as 
mentioned above and he is trying to irradiate a back light ] so that brightness 
unevenness may not arise in the screen as 3 point lead lines show when all back 
lights are turned on to coincidence -- the above -- even if it carries out flashing 
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control of the back ligrMme, according to the storage ^^rcct, the brightness of 
each border area of the screen can hardly be conspicuous, and can be carried out. 

[0032] By the way, if the number of a back light is increased, since duty of the 
back light which generally irradiates each screen falls, the brightness of the display 
screen will fall so much. Then, luminescence power of each back light is made high, 
and a short time of luminescence of enough high brightness being made to be 
performed is also desirable. 

[0033] However, when using fluorescence tubing as a back light, and drive power is 
made high, it is necessary to take the disappearance effectiveness of hot 
brightness into consideration. For example, drawing 7 shows the brightness of 
fluorescence tubing as a back light, and the relation of the power (tube electric 
current) supplied to fluorescence tubing. In the case of fluorescence tubing, if it 
depends for luminous efficiency on environmental temperature and the tube 
electric current increases, effectiveness will fall by generation of heat of the 
fluorescence tubing itself. In the case of the usual fluorescence tubing set up so 
that effectiveness may become the optimal in a low current field, when 
environmental temperature was being fixed and the tube electric current is made 
to increase, as shown in the dotted line of drawing, brightness falls. However, if the 
environmental temperature from which brightness becomes the optimal is set up, 
as the thick wire of drawing shows, brightness can be made high with the 
increment in the tube electric current. 

[0034] Generally, when the tube electric current is increased, the temperature of 
fluorescence tubing also rises as it is, but if a duty drive is made to perform even 
if it increases the tube electric current, power consumption will not go up only in 
the magnitude of the tube electric current. Therefore, even if it increases the tube 
electric current, brightness can be prevented from falling, if it is made a duty drive. 
That is, if it sets up so that sufficient brightness may be obtained to the 
environmental temperature of the power Pn at the time of 100% of duty (regular 
lighting) as shown in the drawing 8 Fig. (a), when considering as duty50% or 30%, to 
be shown in this drawing (b) or (c), it controls so that the tube electric current 
increases at the time of a drive, and the average of brightness can become high. In 
this case, mean power Pn does not change, but since tubing temperature does not 
rise so much, it can fully make luminescence brightness high. 
[0035] In case drawing 9 irradiates a back light to each field where the liquid 
crystal panel was divided, it shows the example in the case of making exposure 
light intermittent with a liquid crystal shutter. In this drawing, the back light 20 is 
constituted by four fluorescence tubing which consists of L1, L2, L3, and L4, and 
the liquid crystal shutter 30 is formed in that upper part. On both sides of the 
liquid crystal plate, polarizing plates 30A and 30B are arranged up and down as the 
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liquid crystal shutter 3Wm known well, and the drive elWffode of a liquid crystal 
shutter is arranged with the transparent electrode etc. corresponding to the 
division field B1 of a liquid crystal panel, B-2, B3, and B4. Therefore, if it supplies 
to the timing of the signal SL which described above the applied voltage of this 
transparent electrode, the exposure light to a liquid crystal panel can be irradiated 
to predetermined timing every the divided field B1, B-2, B3, and B4. 
[0036] Drawing 10 shows the gestalt of other operations of the back light in the 
case of using a liquid crystal shutter which was described above. In this example, 
the liquid crystal shutter 30 is arranged above the light source section 20 of a 
back light, and the liquid crystal panel 10 is laid in that upper part through the 
optical diffusion plate. As a polarizing plate of this liquid crystal shutter 30, the 
reflective mold polarizing plates 30c and 30d are arranged to both sides of liquid 
crystal, and the drive electrode of the liquid crystal shutter 30 is prepared like the 
case of drawing 9 corresponding to the division field of a liquid crystal panel 10. 
Although all insides are enclosed with the reflecting plate and the light source 
section 20 may arrange fluorescence tubing inside, you may make it build the light 
source of a field luminescence mold in this light source section 20. 
[0037] Although the reflective mold polarizing plate 30 (c, d) penetrates the light 
of specific plane of polarization, it gives a property which is reflected without 
absorbing the light which is not in agreement with plane of polarization, for 
example, s wave. Then, it is emitted to the liquid crystal panel side from the field 
which the shutter is opening [ the light which the plane of polarization rotated / 
in / total reflection of the s wave is carried out to the light source section 20 side 
as the light of the field which for example, p wave from the field which the shutter 
is opening was penetrated, the liquid crystal panel irradiated, and the shutter 
closed is illustrated, and / the light source section 20 ] again. Therefore, the light 
which penetrates the liquid crystal shutter section can increase, the light of the 
light source section 20 can be used effectively, and the brightness of exposure 
light can be made high as compared with the case where the usual polarizing plate 
of a reflective mold is used. Moreover, since there is no absorption of light in a 
polarizing plate, thermal resistance can be added. 

[0038] The polarizing plate of such a reflective mold is put in practical use as for 
example, 3MDBEF(s) (trade name), and since it can use with the polarizing plate by 
the side of the front face of a liquid crystal panel in common, it makes high 
compatibility with the liquid crystal display of this invention, while adding thermal 
resistance by sticking on the tooth -back polarizing plate of a liquid crystal panel in 
the form of a polarization film. 

[0039] Drawing 1 1 shows the example of the back light 30 which used the light 
source 31 made into the point light source or the line light source. The back light 
of the exposure mold shown in this drawing enables it to use the source 31 of 
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luminescence of high bl^ptness (metal halo id lamp). Os^bing radiation light of 
the light source 31 is mostly made into parallel light by the ellipse-like reflector 
32, and is narrowed down by the cylindrical lens 33 in the shape of a straight line. 
34 is a polygonal rotation mirror (polygon mirror), through diffusion plate 10A, 
reflects in a liquid crystal panel 10 side, and irradiates the flux of light narrowed 
down by the cylindrical lens 33 in the shape of a straight line. 
[0040] When that rotation phase and a rotational frequency are controlled 
corresponding to the frame period of the image displayed on a liquid crystal panel 
10 in the rotation mirror 34, irradiating the flux of light is made by things to the 
field shown with the slash, and when this flux of light part moves in the direction 
of an arrow head, the back light which irradiates the whole surface of a liquid 
crystal panel in time sharing is constituted. Since a back light is made as for this 
example to high brightness, it is suitable as a back light of the liquid crystal panel 
(liquid crystal projector) which projects an image on a screen. 
[0041] Although each above-mentioned example described the case where 
fluorescence tubing was mainly used as the light source, it may use the source of 
luminescence of PDP (plasma display panel) which is the indicating equipment of 
the flat type developed in recent years as a source of luminescence. Moreover, if 
the organic electroluminescence plate put in practical use as the flat light source 
is made into the source of field luminescence and used, control of the outgoing 
radiation light which irradiates the field where the liquid crystal panel was divided 
can be performed very easily. 

[0042] Furthermore, if the light emitting diode of high brightness is arranged to 
plate-like, and the surface light source is made and it arranges at the tooth back 
of a liquid crystal panel, the luminescence field and luminescence timing can 
control easily using the control pulse of a scanning driver. 

[0043] Moreover, if motion detection of the image which should move as shown in 
drawing 1 , and should be displayed by detection 15A is performed, the flashing 
mode of a back light can be made to change according to a motion corresponding 
to the detection result. For example, in the case of a still picture without the 
motion to a display screen, the period changes into complete lighting mode 
flashing control of fluorescence tubing which constitutes a back light with the 
signal outputted from the mode change-over section 19 of drawing 1 . Or it is 
made for the display of high brightness to be attained by controlling to make it 
shutter field open [ of a liquid crystal shutter / all ] etc. 

[0044] Moreover, you may control to change the number of partitions of the field 
which shows the screen with extent of a motion. For example, the number of 
fluorescence tubing of a back light is increased and carried out, in the case of an 
image with a very intense motion, the luminescence timing of fluorescence tubing 
is controlled by the scene with few motions so that the number of partitions 
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rols luminescence brightnes^^ 



becomes small, and it octrois luminescence brightness*?^ it to coincidence while 
determining that the luminescence timing of each fluorescence tubing increases 
the number of partitions of the screen. Such control should just perform each field 
delay circuit 13a shown in drawing 4 , and back light power-source 13b based on 
the command signal from a control section 17. 

[0045] Drawing 12 (a) shows the gestalt of other operations of a back light which 
can be adapted for the indicating equipment of this invention. In this drawing, 21 A 
and 21 B are the light sources which consist of fluorescence tubing or a halogen 
lamp, and 22 is a light guide plate currently formed with acrylic resin etc. A 
reflecting plate 23 is formed in one field of a light guide plate 22, and the liquid 
crystal panel as a display is arranged in the field of another side. 
[0046] The liquid crystal plate 24 from which an isotropic light transmission 
property changes to the light transmission property of an anisotropy is laid under 
the core of a light guide plate 22 by impressing an electrical potential difference. 
The pneumatic liquid crystal in which the liquid crystal plate 24 has a forward 
dielectric constant anisotropy is used, and the ******** has become the direction 
of a light guide, and parallel. And one field is used as a common electrode and the 
stripe- like electrode (both transparent electrode) is formed in the field of another 
side. The light of the light source 21 (A, B) which is advancing while reflecting the 
inside of a light guide plate 22 in the shape of zigzag is made to be taken out from 
the field Lw of an electrode section where the electrical potential difference was 
impressed. Such an optical element is called H-PDLC (holographic polymer 
dispersed liquid crystal). 

[0047] Drawing 12 (b) is what made some light guide plates 22 the enlarged 
drawing, and the liquid crystal plate 24 is horizontally classified with the electrode 
at detailed spacing like the liquid crystal panel. That is, although an inferior surface 
of tongue is made into the common electrode surface 28, many stripe electrodes 
27 are horizontally formed in a top face at intervals of several microns, and he is 
trying to block and pull out this stripe electrode 27 corresponding to the number 
of partitions of an indicating equipment. The light guide plate 22 serves as an 
isotropic transparency property, and when the electrical potential difference is not 
impressed to the electrode during the upper and lower sides of the liquid crystal 
plate 24, as shown in drawing, outgoing radiation light is going back and forth 
between the light sources 12 (A, B) in response to total reflection on the top face 
of a light guide plate 22, and the inferior surface of tongue from the light sources 
21 A and 21 B. 

[0048] However, if an electrical potential difference is impressed to the field Lw 
with the liquid crystal plate 24, the liquid crystal molecule of this field 26 will be 
changed as shown in drawing 12 (b) in the shape of a stripe, and this change field 
and the field which is not changed will form a concave grating for example, to a p- 
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polarized light wave. Th^hhe light into which the ligh^fcf which the light which 
passes the part used as this concave grating invaded from one side by the 
anisotropy invaded from the direction of another side up changes a course caudad. 
However, although the light guide of the s- polarized light wave is carried out as it 
is, by repeating the reflective refraction by the light source and the reflector, 
polarization information is lost and incidence of it is again carried out to a light 
guide plate from the other end. For example, the polarization wave reflected 
caudad is also reflected by the reflecting plate 23, and a p- polarized light wave is 
irradiated as a result at a liquid crystal panel side while it irradiates the field which 
was reflected up and which the liquid crystal panel divided as it was. 
[0049] The back light which can irradiate light can be constituted into the part of 
the arbitration of a liquid crystal panel by setting up the selection pattern of the 
stripe electrode 27 according to the division viewing area of a liquid crystal panel. 
If the reflecting plate 23 on the back is transformed into Yamagata as shown in 
drawing (c), the parallel light in a light guide plate 22 also comes to repeat total 
reflection to zigzag, and can make [ more ] outgoing radiation light. Moreover, 
since outgoing radiation only of the light to which the polarization direction was 
equal is carried out from the back light of this example, it becomes suitable as 
illumination light of a liquid crystal display. 
[0050] 

[Effect of the Invention] As explained above, when it is the TFT mold liquid crystal 
display with which high contrast and high brightness are demanded especially since 
he is trying to irradiate light to predetermined timing to this divided field while the 
liquid crystal display of this invention divides the screen of the liquid crystal panel 
of a transparency mold into a predetermined field, it does so the effectiveness 
that most dotage by the animation can be lost. 



[Translation done.] 
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